Investigations of the rate of P movement between soil inorganic, organic and btomass P compartments were carried out to clarify aspects of P cycling in soil systems.
P compartments were carried out to clarify aspects of P cycling in soil systems.
Organic carbon, as dried grass (337o C,0.117a P) and cellulose (43VoC), was added at a rite equivalent to 4000 kg organic material (OM) ha-1 every 30 days for 9 mo to the Ap horizon of a Chernozernic Btack soil kept at field capacity moisture content and 24*2"C.In a third treatment. cellulose was added at the same rate with P (20 kg ' ha-') at KH2POa. Approximately 39Vo and22Va of the P added in grass and with cellulose, respectively, wis found in organic P forms after 9 mo incubation. The remainder was found in NHrCl-, NH4F-and NaOH-NaCl-extractable P forms which constituted part of the labile inorganic P pool and could be extracted by an anion exchange resin. Increases of biomass P during the first 4 or 5 days of each incubation period after residue addition were found io urre.uge 12 p.g P g-1 in the first 3 mo incubation period. After this period, there was a smaller lesponse in microbial P attributable to additions of grass or cellulose. ment on the same site (Babiuk and Paul 1 970) and from literature values of microbial P content that at any sampling date over the growth season more P (g .m-t) was contained in the soil microbial biomass than in the native vegetation. They recognized the importance of organic P flows in the supply and cycling of plant P but were unable to quantify the flows. A simulation model in which the major controls were the P solubility (recalculated daily from relation- ships to the labile inorganic pools), soil-water content, and rate of diffusion of P through soil (Stewart et al. 1973; 1971) predicted plant and decomposer uptake and tumover rates of the principal P compartments ( Fig. 1 (Fig. 3) . At the end of the 9-mo incubation period the organic P was fractionated as shown in Fig. 2 Babiuk and Paul (1970 The types of changes in the bicarbonateextractable inorganic-and organic-P fractions and microbial P are shown in Fig. 4 which depicts the changes in these fractions in one treatment, viz. the addition of cellulose plus N. Microbial P increased Can. J. Soil. Sci. Downloaded from pubs.aic.ca by COLORADO STATE UNIV LIBRARIES on 12/23/13
For personal use only. (Chauhan, Stewart and Paul, in preparation). The P immobilized during the first 4-5 days can be determined from the change in microbial P during this period. Table 3 shows that the increase in microbial P averaged 10.2 Pg P g-' soil mo-1 in the control treatments during the first 4-5 days during the initial 3 mo and 7.1 when averaged over 5 mo. The grass treatment showed an increase of 14.7 1t'g P 'g-1 soil 'mo-l during the first 3 mo and 11.3 over the 5-mo period. Examination of Cole et al. (1978) 
